Towards new beta-lactam antibiotics.
Antibiotics have had a profound impact on human health and belong to one of the largest-selling classes of drugs worldwide. Introduced into industrial production only some half century ago, these miracle drugs have been the main contributors to the recent increase in human life expectancy. However, the accelerated emergence of bacteria that are resistant to multiple antibiotic types now appears as the most serious threat to continuing success in the treatment of infectious diseases. Recent advances in our knowledge of the structures and mechanisms of enzymes in the biosynthetic pathways of penicillins and cephalosporins, amongst the most important antibiotics in current use, have identified a common structural core together with common iron- and cosubstrate-binding motifs. The diversity in the catalytic specificities of these oxygenases using very similar structural platforms suggests that altering the substrate and product specificities of these enzymes should be possible in the laboratory. This opens up new avenues for industrial production and medical utilisation.